Detection of cocaine and its metabolites in whole blood and plasma following a single dose, controlled administration of intranasal cocaine.
The disposition of drugs and their metabolites have been extensively described in the literature, based primarily on the analysis of plasma and urine. However, there are more limited data on their disposition in whole blood, which is often the only specimen available in forensic investigations and cases of driving under the influence of drugs. In this study, we have, for the first time, established pharmacokinetic properties of cocaine (COC) and its metabolites from concurrently collected whole blood and plasma samples, following a single 100 mg dose of cocaine hydrochloride administered via nasal insufflation to seven healthy volunteers. The median Cmax of COC and its major metabolites, benzoylecgonine (BZE) and ecgonine methyl ester (EME), were closely related in whole blood and plasma. The median Cmax for COC in plasma was 379.7 ng/mL (347.5-517.7) and 344.24 ng/mL (271.6-583.2) in whole blood. The median Cmax for BZE in plasma was 441.2 ng/mL (393.6-475. and 371.18 ng/mL (371.1-477.3) in whole blood, EME was 105.5 ng/mL (93.6-151.8) in plasma and 135.5 ng/mL (87.8-183) in whole blood. Calculated medians of the whole blood to plasma ratio of COC (0.76), BZE (0.98) and EME (1.02) of approximately 1, strongly suggesting that the erythrocyte cell wall presents no barrier to COC and its metabolites. Furthermore, whole blood and plasma concentrations of COC were strongly correlated (R2 = 0.0914 R = 0.956, p < 0.0001), as was BZE (R2 = 0.0932 R = 0.965, p < 0.0001) and EME (R2 = 0.0964R = 0.928, p < 0.0001). The minor oxidative metabolite norcocaine (NCOC) was detected in both whole blood and plasma at concentrations between 1 and 5 ng/mL within 60-180 minutes, suggesting that NCOC could be indicator of recent COC administration. Data from this study have shown for the first time that COC and its metabolites BZE and EME are evenly distributed between plasma and whole blood following controlled single-dose intranasal COC administration.